Application of sonication to release DNA from Bacillus cereus for quantitative detection by real-time PCR.
A rapid sonication method for lysis of Gram-positive bacteria was evaluated for use in combination with quantitative real-time polymerase chain reaction (PCR) analyses for detection. Other criteria used for evaluation of lysis were microscopic cell count, colony forming units (cfu), optical density at 600 nm and total yield of DNA measured by PicoGreen fluorescence. The aim of this study was complete disruption of cellular structures and release of DNA without the need for lysing reagents and time-consuming sample preparation. The Gram-positive bacterium Bacillus cereus was used as a model organism for Gram-positive bacteria. It was demonstrated by real-time PCR that maximum yield of DNA was obtained after 3 to 5 min of sonication. The yield of DNA was affected by culture age and the cells from a 4-h-old culture in the exponential phase of growth gave a higher yield of DNA after 5 min of sonication than a 24-h-old culture in the stationary phase of growth. The 4-h-old culture was also more sensitive for lysis caused by heating. The maximum yield of DNA, evaluated by real-time PCR, from a culture of the Gram-negative bacterium Escherichia coli, was obtained after 20 s of sonication. However, the yield of target DNA from E. coli rapidly decreased after 50 s of sonication due to degradation of DNA. Plate counting (cfu), microscopic counting and absorbance at 600 nm showed that the number of viable and structurally intact B. cereus cells decreased rapidly with sonication time, whereas the yield of DNA increased as shown by PicoGreen fluorescence and real-time PCR. The present results indicate that 3-5 min of sonication is sufficient for lysis and release of DNA from samples of Gram-positive bacteria.